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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for producing an organic 
thin film that the distance can be set shortly between an evaporating source ■ 
and a substrate corresponding to a substrate of a relatively large area, a 
material corresponding to a film forming content for one time can be fed to, 
easily and selectively execute painting operation, moreover it can cope with 
mixtures and doped organic materials and fiirthermore it can cope with vapor 
deposition at a relatively low temperature, and to provide a method for 
producing it. 

SOLUTION: This device for producing an organic thin fihn has a raw 
material feeding source 2 feeding a raw material sohi. 1 in which an organic 
material is dissolved in a solvent, a feeding atm. controlling means 3 
controlling a raw material soln. fi*om the raw material feeding source to a 
fixed atm. and feeding it, a vaporizing means vaporizing the fed raw material 
soln. and a substrate 5 in which the vaporized raw material is deposited, and a 
fihn is formed, and the vaporizing means has an evaporating dish 4 stored 
with the fed raw material soln. by a prescribed amt. and a heating means of 
heating the raw material soki. stored into the evaporating dish to a temp, 
higher than the vaporizing temp, of the organic material. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About the manufacturing installation and the manufacture methods of an organic 
thin film of an organic EL element, such as a composition thin film, in detail, this invention evaporates the organic-material matter 
by heating, and relates to the manufacturing installation and the manufacture method of the organic thin fihn using the vacuum 
deposition which foms a thin film by making this deposit on the membrane formation field on a substrate 
[0002] 

pescription of the Prior Art] The vacuum deposition method is known as one of the basic technology which performs thin film 
formation. This vacuum deposition method forms a thin fihn within a vacuum tub, combining an evaporation source and the 
subsU-ate for membrane formation suitably. Current is passed to a metal vessel with comparatively high electric resistance (metal 
boat) which the means which makes an evaporation source is also considered variously, for example, is indicated by 
AppliedPhysics.Letter. Vol.68, No. 1 6, and 1 5 April 1 996 P2276-2278, and the so-called resistance heating vacuum deposition 
which evaporates a raw material by the generation of heat is known. Moreover, a direct electron beam and a laser beam are 
irradiated at a raw material, and the so-called electron beam laser-beam vacuum deposition which evaporates a raw material with 
the energy is known. The membrane formation method (resistance heating vacuum deposition) which used resistance heating 
especially has the simple composition of a manufacturing installation, and it has spread widely fi-om good thin film formation 
being realizable by the low price. 

[0003] A resistance heating vacuum deposition processes metallic materials, such as a high tungsten of the melting point, a 
tantalum, and molybdenum, in the shape of sheet metal, produces a raw material container (metal boat) fi-om the metal plate 
which made electric resistance high, passes a direct current fi*om the ends, evaporates a raw material using the generation of heat, 
and supplies evaporative gas. A part of gas which emitted deposits on a substrate, and a thin fihn is formed. 
[0004] By the way, the evaporation source used by these vacuum depositions can be approximated as a point evaporation source. 
By JP, 1 0-335062,A, in order to make the thin fihn of uniform thickness form in the substrate of a large area, distance between 
evaporation-source-substrates is enlarged, a substrate is rotated and the technique of carrying out ofiset arrangement of the 
evaporation source fi-om the substrate center of rotation is examined. However, since the distance between 
evaporation-source-substi ates is separated by this technique, it is difficult to use an expensive organic material efficiently. 
Moreover, the false field evaporation source using two or more evaporation sources needs to arrange the thickness controller for 
keepmg constant the vapor rate of the material fi-om each evaporation source, and was difficult to realize. 
[0005] Moreover, since the distance between evaporation-source-substrates was separated, when offset arrangement of the 
evaporation source was carried out, it was difficult [ it ], although methods, such as using a shadow mask, were common when 
forming some kinds of organic thin films for every separate field on one substrate or forming membranes only to a specific field 
for the thickness of a shadow mask to make a shadow and to distinguish by different color with to a detailed pattern. Moreover, if 
it is going to perform mask vacuum evaporationo, without performing offset arrangement and rotation of a substrate, it will be ' 
necessary to take a large distance between evaporation-source-substrates fiirther, and the use efficiency of an organic material will 
fall fiirther. 

[0006] hi recent years, the organic EL element is studied briskly. This makes a thin film hole transportation material, such as a 
triphenyl diamine (TPD), by vacuum evaporationo on a hole pouring electrode. With the element which has the basic composition 
which made the luminous layer fluorescent substances, such as an aluminum quinolinol complex (Alq3), ftirthermore carried out 
the laminating, and formed the metal electrode with the still smaller work fiinction of Mg etc. (electron-injection elecU-ode) It is 
number several 100 to 10000 cd/m2 at the voltage before and behind lOV. It is observed by very high brightness being obtained. 
[0007] It faces manufacturing the product adapting the organic EL element conventionally, and the fiinctional thin fihn by the 
organic material is formed using the above vacuum depositions. In such a mass-production process, productivity is high and it is 
an important technical problem how moreover use efficiency of material is made high. However, the manufacturing installation 
using conventional vacuum evaporationo equipment had the bad use efficiency of material, and was difficult to distinguish by 
different color at the time of consuming an expensive organic material vainly or obtaining the ftill color display of RGB with, for 
work to be complicated, to distinguish by different color with, and to make precision high 
[0008] 

[Problem(s) to be Solved by the hivention] The purpose of this invention is corresponding to the substrate of a comparatively big 
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area, bemg able to work easily by it being possible to set up the distance's between evaporation-source-substrates short, supply of 
the material corresponding to one membrane formation being possible, and an organic thin fihn being able to distinguish by 
different color with, being able to respond also to mixture or the doped organic material, and realizing the manufacturing 
instaUation and the manufacture method of an organic thin film which can moreover comparatively respond also to the vacuum 
evaporationo of low temperature. 
[0009] 

[Means for Solving the Problem] The above-mentioned purpose is realized by the composition of the following (1) - (9). 

(1) The source of feeding which supplies the raw material solution which the organic material is dissolving into a solvent. An 
amount-of-supply adjustment means to adjust and supply the raw material solution from this source of feeding to a constant rate, It 
has an evaporation means to evaporate the supplied raw material solution, and the substrate by which the vaporized raw material 
is formed by depositing, the aforementioned evaporation means The manufacturing installation of the organic thin fihn which has 
a heating means to heat the raw material solution stored by the evaporating dish which carries out the specified quantity reservoir 
of the supplied raw material solution, and this evaporating dish to temperature higher than the evaporation temperature of the 
organic material. 

(2) The manufacturing installation of the organic thin film of the above (1) whose distance from the best end face of the raw 
material solution currently stored by the aforementioned evaporation means to a membrane formation side is 10- 160mm. 

(3) The aforementioned evaporating dish is the manufacturing installation of the above (1) in which two or more crevices for 
storing raw material liquid are formed, or the organic thin film of (2). 

(4) The crevice of the aforementioned evaporating dish is the manufacturing installation of the organic thin fihn of the above (3) 
connected by the raw material liquid route, respectively. 

(5) The heating temperature by the aforementioned heating means is the manufacturing installation of one organic thin fihn of 
above-mentioned (I) - (4) which is 200-500 degrees C. 

(6) The aforementioned heating means is the manufacturing installation of one organic thin fihn of above-mentioned (1) - (5) 
which is a halogen lamp. 

(7) The aforementioned heating means is the manufacturing installation of one organic thin fihn of above-mentioned (1) - (5) 
which is the resistance heating heater by which adhesion formation was carried out at least at the pars basilaris ossis occipitalis of 
an evaporating dish. 

(8) The aforementioned amount-of-supply adjustment means is the manufacturing installation of one organic thin film of 
above-mentioned (1) - (7) which performs control of flow of a raw material solution with a mass-flow control method, controls 
the supply time of this raw material solution, and adjusts the amount of supply. 

(9) The aforementioned amount-of-supply adjustment means is the manufacturing installation of one organic thin film of 
above-mentioned (1) - (7) which adjusts the amount of supply with a dispenser method. 

(10) The manufacturing installation of one organic thin film of above-mentioned (1) - (9) which has a pressure regulation means 
for setting up more highly than the pressure at the time of evaporation of a solvent and an organic material the equipment internal 
pressure at the time of the aforementioned raw material solution supply. 

(11) The aforementioned pressure regulation means is the manufacturing installation of the organic thin film of the above (10) 
which performs pressure regulation by supplying inert gas in equipment. 

(12) The aforementioned organic material is the manufacturing installation of one organic thin film of above-mentioned (1) - (1 1) 
which is two or more sorts of organic intermixing-of-material objects. 

(13) The manufacturing installation of one organic thin film of above-mentioned (1) - (5) which forms an organic EL-element 
composition thin fihn. 

(14) Manufacturing installation of one organic thin film of above-mentioned (1) - (13) which has the alignment adjustment 
mechanism of the aforementioned substrate (15) The aforementioned alignment adjustment mechanism is the manufacimng 
installation of the organic thin film of the above (14) which adjusts a relative position with the shadow mask by which contiguity 
arrangement was carried out to a substrate and this substrate. 

(16) The aforementioned substrate is the manufacturing installation of one organic thin film of above-mentioned (I) - (15) whose 
maximum length is 200- 1000mm. 

(17) The above (1) The manufacture method of the organic thin fihn which forms membranes using one manufacturing 
installation of - (16). 

[0010] 

[Embodiments of the Invention] The source of feeding which supplies the raw material solution with which the organic material is 
dissolving the manufacturing installation of the organic thin fihn of this invention into a solvent, An amount-of-supply adjustment 
means to adjust and supply the raw material solution from this source of feeding to a constant rate. It has an evaporation means to 
evaporate the supplied raw material solution, and the substrate by which the vaporized raw material is formed by depositing, the 
aforementioned evaporation means It has a heating means to heat the raw material solution stored by the evaporating dish which 
carries out the specified quantity reservoir of the supplied raw material solution, and this evaporating dish to temperature higher 
than the evaporation temperature of the organic material. 

[001 1] Thus, keeping a thickness distribution good by dissolving into a solvent the organic material which forms membranes, 
adjusting and supplying this raw material solution to the specified quantity, holding this on the evaporating dish as a field 
evaporation source, heating this, evaporating and forming membranes, distance between evaporation-source-substrates can be 
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shortened and the use efficiency of material improves. Moreover, while being able to perform film composition and adjustment of 
thickness correctly, continuous membrane formation is attained. 

[0012] The source of feeding holds the raw material solution dissolved into the organic solvent, and supplies this if needed. As 
such a source of feeding, what is necessary is just a container, a tank, etc. which can store the raw material solution of the 
specified quantity. What is necessary is not to limit especially the configuration or size and just to make them into a suitable 
capacity and a configuration if needed. Moreover, although especially the quality of the material is not limited, either, it is 
required to be the last matter which it would react and would be combined with the organic material of a raw material moreover, 
without dissolving in an organic solvent or being corroded. 

[0013] The raw material solution held by the source of feeding dissolves the organic material used as a raw material in an organic 
solvent. Desired thickness can be easily obtained only by evaporating all the supplied raw material solutions, without being able 
to control easily the amount of supply of the raw material to an evaporation means appropriately, and performing the thickness 
control of a direct vacuum evaporationo fihn by dissolving an organic material into a solvent. 

[0014] The organic mixture thin fihn of a desired mi>dng ratio can be obtained only by evaporating a raw material solution, 
without controlling a direct evaporation rate, if it adjusts beforehand by the ratio of concentration of a request of two or more sorts 
of organic materials and is made to dissolve into a solvent at this time. 

[0015] It is not limited especially if it is the matter which can form membranes by the gaseous-phase depositing method as an 
organic material used as a raw material, and various organic materials can be used. For example, pi-electron conjugated-system 
organic-semiconductor matter, such as molecular crystal of chain macromolecules, such as a polyacethylene and a polyyne, or the 
poly acenes (anthracene etc.) metallurgy group chelate compounds (copper phthalocyanine etc.), The compound which serves as 
donors, such as an anthracene, diethylamines, p-phenylene diamine, tetramethyl-p-phenylene diamine (TMPD), and tetrapod thio 
full BAREN (TTF) The electron donor acceptor complex which consists of compounds used as acceptors, such as a tetracyano 
quinodimethan (TCNQ), a tetracyanoethylene (TCNE), and p-crawl anil, etc., coloring matter material, fluorescence material, 
liquid crystal material, etc. can be mentioned. 

[0016] Especially as evaporation temperature of these organic materials, about 200-400 degrees C is usually desirable about 
150-500 degrees C under the atmospheric pressure at the time of membrane formation. Moreover, when using two or more sorts 
of material, it is necessary to heat more than the highest evaporation temperature. Moreover, it is necessary to heat by the 
decomposition temperature of the material to be used. As concentration of the organic material in a solvent, 0. 1 - 50wt%, 
especially about 5-20wt% are desirable. 

[0017] Also in these organic materials, if the organic material of an organic EL-element composition film is used especially, a 
good result can be obtained. Although the composition films of an organic EL element are a hole pouring transporting bed, a 
luminous layer, an electron-injection transporting bed, etc., these composition thin fihns, especially a luminous layer need control 
of exact thickness and composition. Therefore, it becomes controllable [ control of exact thickness, and composition ] by using 
the equipment of this invention, and the quality of an organic EL element improves, and while being stabilized, it also becomes 
possible to ofler the new element which was further excellent in the performance. 

[0018] As an organic substance used for the luminous layer of an organic EL element, the fluorescence nature matter which is the 
compound which has a luminescence fimction can be mentioned. At least one sort chosen fi"om compounds, such as a compound 
which is indicated by JP,63-264692,A, for example, a Quinacridone, rubrene, and styryl system coloring matter, as such 
fluorescence nature matter, for example is mentioned, moreover, quinoline derivatives, such as metal complex coloring matter 
which makes a ligand eight quinolinols, such as tris (8-kino RINORATO) aluminum, or the derivative of those, a tetrapod phenyl 
butadiene, an anthracene, a peiylene, a coronene, and a 12-phtalo peri - non, a derivative etc. is mentioned Furthermore, the 
phenyl anthracene derivative of a publication, the tetrapod aiyl ethene derivative of JP,8-12969,A (Japanese Patent Application 
No. No. 1 14456 [ six to ]), etc. can be used for JP,8-12600,A (Japanese Patent Application No. No. 1 10569 [ six to ]). 
[0019] Moreover, it may be used combining the host substance and dopant which can emit light by itself. Thereby, the 
luminescence wavelength property of a host substance can be changed, and while luminescence which shifl:ed to long wavelength 
is attained, the luminous efficiency and stability of an element improve. The contents of the compound in the luminous layer in 
such a case are 0.0 1 to 20 volume %, and fiirther 0. 1 to 1 5 volume % preferably. 

[0020] As a host substance, a kino RINORATO complex is desirable and the aluminum complex which makes an eight 
quinolinol or its derivative a ligand further is desirable. As such an aluminum complex, what is indicated by JP,63-264692,A, 
P,3-255190,A, JP,5-70733,A, JP,5-258859,A, JP,6.215874,A, etc. can be mentioned. 

[0021] First specifically Tris (8-kino RINORATO) aluminum, screw (8-kino RINORATO) magnesium. Screw ({BENZO 
f}-8-kino RINORATO) zinc, a screw (2-methyl-8-kino RINORATO) aluminum oxide, A tris (8-kmo RINORATO) indium, tris 
(5-methyl-8-kino RINORATO) aluminum, 8-kino RINORA tritium, a tris (5-chloro-8-kino RINORATO) gallium. There are 
screw (5-chloro-8-kino RINORATO) calcium, 5, 7-dichloro-8-kino RINORATO aluminum, tris (5, 7-dibromo-8-hydroxy kino 
RINORATO) aluminum, poly [zinc (Il)-screw (8-hydroxy-5-kino RINIRU) methane], etc. 

[0022] As other host substances, a phenyl anthracene derivative given in JP,8-12600,A (Japanese Patent Application No. No. 
1 10569 [ six to ]), a tetrapod aryl ethene derivative given in JP,8-12969,A (Japanese Patent Application No, No. 1 14456 [ six to 
]), etc. are desirable. 

[0023] Moreover, as for a luminous layer, it is also desirable to consider as the mixolimnion of at least one sort of hole pouring 
transportability compounds and at least one sort of electron-injection transportability compounds if needed, and it is desirable to 
make a dopant contain in this mixolimnion fiirther. As for the content of the compound in such a mixolimnion, it is desirable to 
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consider as 0.0 1 to 20 volume % and ftirther 0. 1 to 1 5 volume %. 

[0024] What is necessary is just to choose respectively the hole pouring transportability compound and electron-injection 
transportabilit)' compound which are used for a mixolimnion from the compound of the below-mentioned hole pouring 
transportability, and the compound of electron-injection transportability. It is still more desirable to use the amine derivative 
which had strong fluorescence as a compound of hole pouring transportability especially, for example, the triphenyl diamine 
derivative which is hole U-ansportation material, and a styiyl amine derivative and an amine derivative with the aromatic 
condensed ring. 

[0025] As a compound of electron-injection transportability, it is desirable to use a quinoline derivative, the metal complex which 
makes an eight quinolinol or its derivative a ligand further, especially tris (8-kino RINORATO) aluminum (Alq3). Moreover, it is 
also desirable to use the above-mentioned phenyl anthracene derivative and a tetrapod aiyl ethene derivative. 
[0026] Although the mixing ratio in this case is based on each carrier mobility and carrier concentration, generally, the weight 
ratio of a compound which has the compound / electron-injection transportation function of a hole pouring transportability 
compound is desirable to 1 / 99 - 99/1, and a pan, and it is desirable to make it 10 / 90 - 90/10, and become about 20 / 80 to 
80/20 preferably especially. 

[0027] Moreover, the thickness of a mixolimnion is more than the thickness equivalent to a molecular-layer monosU-omatic, and it 
is desirable to carry out to under the thickness of an organic compound layer. It is desirable to specifically be referred to as ' 
l-85nm, and it is desirable to be especially referred to as 5-50nm further 5-60nm. 

[0028] The various organic compounds indicated by JP,63-295695,A, JP,2-191694,A, JP,3-792A JP,5-234681,A 
JP,5-239455,A, JP,5-299174,A, JP,7- 126225, A, JP,7-126226,A, JP,8-100172 A and the EP0650955A1 grade cm be used for a 
hole pouring U-ansporting bed. For example, they are a tetrapod aryl BENJISHIN compound (a triaryl diamine or triphenyl 
diamine : TPD), the third class amine of aromatic series, a hydrazone derivative, a carbazole derivative, a triazole derivative, an 
imidazole derivative, the OKISA diazole derivative that has an amino group, the poly thiophene, etc. Even if only one sort is used 
for these compounds, they may use two or more sorts together. What is necessary is to make it another layer, to cany out a 
laminating or just to mix, when using two or more sorts together. 

[0029] Quinoline derivatives, such as an organometallic complex which makes a ligand eight quinolinols, such as tris (8-kino 
RINORATO) aluminum (Alq3), or the derivative of those, an OKISA diazole derivative, a peiylene derivative, a pyridine 
derivative, a pyrimidine derivative, a quinoxaline derivative, a diphenyl quinone derivative, a nitration fluorene derivative, etc. 
can be used for an electron-injection transporting bed. 

[0030] As a solvent in which an organic material is dissolved, an organic solvent is desirable and should just use the optimal thing 
according to the kind of organic material to dissolve. In addition, it is required to be the matter which dissolves neither the 
component of the source of feeding nor the component of passage, and is not corroded. Especially as the boiling point, about 
60-100 degrees C is desirable 50-150 degrees C. Specifically, a tetrahydrofiiran (THF) etc. is desirable. 
[003 1] For a feeding means, it has a conveyance means to convey a raw material solution besides being a container for holding 
the above-mentioned raw material solution etc. This conveyance means can be used choosing it suitably from well-known 
meanses by which it is used in order to move a liquid. Specifically, make mechanical pressure, such as a liquid pump, apply and 
convey, a pressure is applied to a raw material solution with gases, such as air or inert gas, or the method of conveying with this 
etc. is mentioned. Also in these, the thing using a gaseous pressure is fit for exact flow conU-ol. as the gas used for conveyance ~ 
inert gas, such as air, and Ar, Ne. Xe, Kr, and N2 etc. - it can mention - the inside of these - N2 etc. - it is desirable 
[0032] Although especially the pump used by the need is not limited and just sends out a fluid by the predetermined pressure, 
what does not dissolve in an organic solvent or does not deteriorate by this is desirable. Specifically, a centrifugal pump, a 
bellows pump, a roller pump, etc. can be used. 

[0033] An amount-of-supply adjustment means adjusts the amount of supply of the raw material solution supplied, and it is made 
to serve as the optimal amount of supply. Although the thing which adjusts what has the function to send out and convey a raw 
material solution by itself by restiicting the flow rate of the raw material solution beforehand supplied from the feeding means, or 
which thing is sufficient as an amount-of-supply adjustment means, it is desirable that it is what can adjust the exact amount of 
supply. 

[0034] Since vacuum evaporationo thickness is controlled by controlling the amount of supply of a liquid, an exact thickness 
control becomes possible with comparatively easy composition, and, moreover, fiitility of expensive raw materials, such as an 
organic material, can be lessened. 

[0035] What is necessaiy is just to specifically control by control systems, such as a mass-flow C-system, using the amount 
regulator valve of variable flow, and a flowmeter. As a flowmeter, although a mass flowmeter is desirable, a differential pressure 
type flowmeter, an area flowmeter, a positive displacement flowmeter, an electromagnetic flowmeter, a turbine meter, a vortex 
flowmeter, etc. can be used as occasion demands. 

[0036] Moreover, the dispenser s>^stem which combined an opening-and-closing bulb, a gas feeding pressure-control means, and 
time-control meanses, such as a timer, may adjust the amount of supply. In this case, you may establish a conductance adjustment 
means with a needle etc. all over passage. Conductance conU-ol means may be conU-olled by changing the bore of the needle valve 
prepared all over the conveyance way, and may be controlled by adjusting the opening of a needle valve. 
[0037] Especially as a flow rate of the raw material solution adjusted by the amount-of-supply adjustment means, although not 
limited, a minute is usually especially desirable in about 1 .0-50ml /by 0. 1 - 100ml/. As a precision of a controllable flow rate, what 
can be adjusted in **, especially 0.5% or less of range is usually desirable ** 1 % or less. 
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[0038] A raw material evaporation means heats and evaporates the supplied raw material solution, and supplies it to a membrane 
formation side. That is, a raw material evaporation means usually has a heating means to heat the raw material solution stored by 
the evaporating dish which carries out the specified quantity reservoir of the supplied raw material solution, and this evaporating 
dish to temperature higher than the evaporation temperature of the organic material. 

[0039] An evaporating dish holds and stores the supplied raw materia] solution uniformly. Although it is not limited especially if 
it is the size which can cover a membrane formation side as a size of a raw material pan, it is usually desirable that it is larger than 
a substrate. 

[0040] When you need thickness uniform to the edge of a substrate especially, it is efifective to make the size of an evaporating 
dish larger than the appearance of a substrate. In this case, although the optimum value changes with distance between an 
evaporating dish and a substrate, 40- 1 60mm is usually especially desirable [ the horizontal distance from the edge of a substrate 
to the edge of an evaporating dish ] 20-200mm. 

[0041] as the capacity of the raw material liquid stored in an evaporating dish - desirable - 0.1-100cm3 ~ more - desirable - 
1 -50cm3 It is a grade. Although the configuration of an evaporating dish may also be a square box-like thing even if it is a 
cylinder-like, it is usually box-like [ in alignment with the substrate configuration / square ]. 

[0042] Predetermined temperature is borne as a material which constitutes an evaporating dish, and it will not be limited 
especially if it reacts neither with an organic solvent nor an organic material. What is used as the quality of the material for 
crucibles is specifically desirable, for example, refractory metals, such as ceramics, such as a PAIRO rye tick boron nitride 
(PBN), an alumina, and a silicon carbide (SiC), a quartz, etc. and a tungsten, a tantalum, molybdenum, are mentioned. Moreover, 
for a low reason, metallic materials, such as stainless steel and aluminum, also have the comparatively usable evaporation 
temperature of an organic solvent or an organic material. When it thinks from the field of heat responsibility especially, PBN, SiC, 
a metallic material, etc. are desirable, and a metallic material is desirable when it takes into consideration to a cost side fiirther. 
[0043] Moreover, if the raw material solution is uneven in the evaporating dish, the thickness distribution formed becomes easy to 
vary. For this reason, the evaporating dish needs to be kept level and, as for especially the levehess, it is usually desirable that it 
is 0. 1 mm or less 0.5mm or less. Usually, when two or more crevices are formed in the base of the liquid-pool side of an 
evaporating dish, or this, the flat surface which connects these bases can estimate levehiess. 
[0044] You may establish a levebiess adjustment mechanism if needed. A levelness adjustment mechanism may be a 
hand-regulation mechanism in which it has levelness detection meanses, such as level, and a levehiess adjustment means by 
which the micrometer head, the set bolt, etc. were applied, and may be an automechanism which is equipped with control means, 
such as a processor, and performs these adjustment operations automatically. 

[0045] As for an evaporating dish, it is desirable that the distance from the position used as the best end face of the raw material 
solution stored or evaporation datum level to the membrane formation side of a shell substrate is 20-1 20mm especially 
10- 160mm. If a thickness distribution becomes less uniform when distance is shorter than this range, and distance becomes long, 
the use efficiency of material will get worse. 

[0046] When the area of an evaporating dish is large, you may form two or more crevices in the pars basilaris ossis occipitalis. In 
this case, as for the crevice to form, it is good to form so that it may arrange at a fixed interval Although the supplied raw material 
solution is held and stored by each crevice, a raw material solution may be supplied or the structure of an evaporating dish may be 
determined such so that the raw material solutions on each crevice may be connected and the oil level of a raw material solution 
may be united exceeding the upper-limit section of a crevice. 

[0047] In order to make uniform the raw material solution held and stored by each crevice, you may have the raw material liquid 
route which cormects each crevice. A slot or a pipe can constitute this raw material liquid route. In this case, as for the depth of 
flute or the depth of opening of a pipe, it is desirable that it is shallower than the depth of a crevice. As for the path or width of 
face of the width of face of a slot, or a pipe, it is desirable that it is narrower than the width of face of a crevice. 
[0048] As a size of a crevice, although based also on the size of the whole evaporating dish, usually, it is made a diameter, and 
0.5-50nun, about 5-25mm is especially desirable, and especially the depth is about l-5mm 0.1 -10mm. As an interval between 
crevices, it is made the distance from the edge of a crevice to the edge of other crevices, and is 10- 120mm more preferably 
5- 1 60mm. moreover — as a slot or the size of**** - usually — width-of'face:0.l-5mm — especially - l-3mm and depth:0.l-5 — 
especially — l-3mm and path: it is about 0.5-2mm especially 0. l-3nim 

[0049] It is possible to use well-known various heating meanses as a heating means for heating and evaporating a raw material 
solution. For example, heating meanses, such as a heating means to heat at heaters, such as a tantalum line heater and a sheath 
heater, and a halogen lamp, other incandescence spheres, etc. are mentioned that what is necessary is just to have predetermined 
heat capacity, reactivity, etc. The heating temperature by the heating means is desirable, and although the precision of about 
200-500 degrees C and a temperature control changes with material to evaporate, its about **5 degrees C or less are desirable at 
400 degrees C, for example. 

[0050] The heat speed of response of an evaporating dish has a quick desirable thing. For this reason, using the halogen lamp 
installed into the atmosphere, if an evaporating dish is heated over quartz glass, a comparatively quick heat speed of response will 
be obtained. Moreover, an evaporating dish may be formed by material with a comparatively quick heat speed of response, such 
as Above PBN, and direct adhesion formation of the thin film heaters, such as PG (TPAIRO rye tech graphite), may be carried out. 
[0051] What is necessary is just to use a shadow mask, in order to form a specific field. Contiguity arrangement of the shadow 
mask is usually carried out on a substrate. Moreover, in order to secure adhesion with a substrate, a shadow mask is formed by the 
magnetic material and you may make it make it stick on a substrate by the magnetic field generating means which has arranged 
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this to the rear-face side of a substrate. Moreover, when distinguishing by different color with and carrying out each organic 
material dealing with a color of RGB and the relative-position precision of a shadow mask and a substrate is required, you may 
establish the alignment mechanism in which the relative position between a substrate and a shadow mask is adjusted. 
[0052] What is necessary is just to adjust alignment by arranging a substrate on an X-Y table and specifically, operating this X-Y 
table. The control unit which carried processors, such as a microcomputer, can perform these control easily. As a precision of an 
alignment adjustment mechanism, it is ** 10 micrometers. It is desirable that it is the following. In addition, the X-Y table is 
usually constituted by the movable base material which has flexibility in X-Y shaft orientations, the stepping motor which drives 
tables (linear bearing etc.) in the direction of each X-Y, the servo motor, etc. 

[0053] When performing a coating division, two or more sources of feeding, amount-of-supply adjustment meanses, and raw 
material evaporation meanses may be prepared among the above-mentioned components, and a respectively different organic 
material may be made to form. In this case, you may prepare at least one membrane formation room for every organic material. 
[0054] The equipment of this invention may have the pressure regulation means for keeping the optimal the pressure of the 
membrane formation interior of a room. Although it is not limited especially if the pressure of the membrane formation interior of 
a room can be held the optimal, since this pressure regulation means is held at a predetermined degree of vacuum, as for the 
membrane formation interior of a room, it is usually good [ a means ] to constitute fi-om the exhaust or a vacuum pump, and a gas 
supply means to supply a predetermined controlled atmosphere so that it may become fixed about the atmosphere and the 
pressure of the membrane formation interior of a room. 

[0055] In this case, as a degree of vacuum of the membrane formation interior of a room, it is desirable to set up more highly than 
the pressure at the time of evaporation of a solvent and an organic material the equipment internal pressure at the time of raw 
material solution supply. Specifically, lOOPa - atmospheric pressure, especially lOOPa - an atmospheric pressure grade are 
desirable. Although the atmosphere which removed moisture enough is sufificient as a controlled atmosphere supplied to the 
membrane fomiation interior of a room, it is N2 preferably. It is inert gas, such as Ar, helium, Kr, and Xe, and is especially N2. It 
is desirable. What is necessary is just to supply by the flow rate of about 1-10 SLMs as serviceability of a controlled atmosphere, 
although based also on the size of a membrane formation room. Moreover, you may have a pressure automatic-control means to 
detect automatically the pressure of the membrane formation interior of a room by the supplied gas, and the flow rate of the gas 
supplied to a membrane fonmation room, and to control this. The instrument for control of a well-known quantity of gas flow and 
a pressure, equipment, etc. can constitute these. 

[0056] After raw material solution supply, in order to evaporate a solvent, you may perform heating or reduced pressure. 
Moreover, you may perform both heating and reduced pressure. As for the conditions of heating and reduced pressure, it is 
desirable that a solvent evaporates and an organic material does not evaporate. Specifically, especially heating temperature has 
desirable about 50-100 degrees C 40-120 degrees C. The pressure of reduced pressure has the desu-able range of 10-6 - 103 Pa, 
especially 10-5 - a 102 Pa grade. 

[0057] It is not limited especially as a substrate, and although what is necessary is for a laminating to be just possible for an 
organic thin film, if the application to an organic EL element etc. is considered especially, when taking out the light which emitted 
light, the transparence or ti anslucent material of glass, a quartz, a resin, etc., etc. is used. Moreover, you may control the 
luminescent color using the color conversion fibn which contains a color filter film and the fluorescence nature matter in a 
substrate, or a dielectric reflective fihn. Moreover, when not taking out the light which emitted light, even if a substrate is 
transparent, it may be opaque, and when opaque, it may use ceramics etc. 

[0058] Altiiough especially the size of a substrate is not limited, either, the maximum length, especially diagonal length have the 
especially preferably desirable range of 400-700mm 200- 1000mm. Although the maximum length is satisfactory even if he is 
200mm or less, he can get a uniform thickness distribution especially by the substrate 200mm or more, and is desirable. 
Moreover, if the size of a substrate exceeds 1000mm, membrane formation equipment will be enlarged and control will become 
difficult. 

[0059] Next, based on drawing, this invention is explained more concretely. 

[0060] Drawing 1 is the oufline block diagram showing the basic composition of the membrane formation equipment of this 
invention. In drawing, the manufacturing installation of the organic thin film of this invention has the raw material cistern 2 as a 
feeding means, the mass-flow controller 3 as an amount-of-supply adjustment means, the evaporating dish 4 as a raw material 
evaporation means, and the substrate 5 by which an organic thin film is formed. Moreover, an evaporating dish 4 and a substrate 
5 are intercepted fi-om external atmosphere, and they are arranged in the membrane formation room 8 so that the membrane 
formation under a predetermined atmosphere (degree of vacuum) may be possible. The exhaust 9 is connected to the membrane 
formation room 8 through the duct 14, and the inside of the membrane formation room 8 can be maintained now at a 
predetermined degree of vacuum (reduced pressure atmosphere) at the time of membrane formation. 
[0061] Moreover, the membrane formation room 8 is connected with the vacuum workroom 16 for conveying a substrate 
between the workrooms of a loader, an unloader, and other processes through a gate valve 15. This vacuum workroom 16 can 
convey a work, without exposing fi-om the membrane formation room 8 to the bottom of the atmosphere. 
[0062] If the membrane formation equipment of this invention is used as a part of manufacturing installation of an organic EL 
element as shown in drawing 2 , it can obtain a desirable result especially. In drawing 2 , the manufacturing installation of an 
organic EL element has the loader room 2 1 connected with the vacuum conveyance room 3 1 which has the robot arm 62, the 1 st 
vacuum evaporationo room 32, the 2nd vacuum evaporation© room 33 and the 1st spatter room 34, the 2nd spatter room 35, and 
the unloader room 4 1 . 
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[0063] Moreover, these loader room 2 1 , the 1 st vacuum evaporationo room 32, the 2nd vacuum evaporationo room 33 and the 
1 St spatter room 34, the 2nd spatter room 35, the unloader room 4 1 , and the vacuum conveyance room 3 1 It connects through 
gate valves 21b, 32a, 33a, 34a, 35a, and 41b, respectively. The atmosphere in each workroom (a loader room, the 1st vacuum 
evaporationo room, the 2nd vacuum evaporationo room, the 1st spatter room, the 2nd spatter room, unloader room) and the 
atmosphere of a vacuum conveyance room can be intercepted now. 

[0064] The loader room 2 1 is a workroom for positive electrodes, such as ITO, carrying in formation and the substrate by which 
patterning was carried out, and has the role of the buflFer room of the vacuum workroom 62 and an external air atmosphere. The 
1st vacuum evaporationo room 32 and the 2nd vacuum evaporationo room 33 are workrooms for forming the organic layer of an 
organic EL element etc., and it is good to have membrane formation equipment of this invention in at least one room of ^ese 
workrooms. Moreover, the 1 st spatter room 34 and the 2nd spatter room 35 are workrooms which form functional thin fihns, such 
as a cathode of an organic EL element, a protection electrode, and a wiring electrode. Furthermore, the unloader room 41 is a 
workroom for taking out organic EL structure by which various functional thin films were formed on the substrate, and delivering 
to the following process. 

[0065] While the vacuum conveyance room 3 1 is held at a predetermined degree of vacuum, it has the robot arm 61 which has 
two or more arms a, b, and c. A substrate is carried in to each workroom (a loader room, the 1 st vacuum evaporationo room, the 
2nd vacuum evaporationo room, the 1 st spatter room, the 2nd spatter room, unloader room), or it takes out, and has come to be 
able to perform deliveiy of the substrate between each workroom in the state where it was intercepted firom external atmosphere. 
This robot arm 61 can operate to the upper and lower sides, right and left, and order with the flexibility according to the indirect 
number while rotating in the direction in which the base is shown by the arrow in drawing. 

[0066] By using the manufacturing installation of the example of illustration, an organic EL element can be manufactured very 
efficiently. Moreover, although each workroom arranges a vacuum deposition room and two spatter rooms in the example of 
illustration, respectively, the element composition of the organic EL element to manufacture can adjust the number of membrane 
formation rooms, and a kind suitably. Moreover, the workroom of a last process and a back process is connected with the loader 
room 2 1 and the unloader room 4 1 , respectively. 

[0067] if the membrane formation equipment of drawing 1 is further explained to a detail - the raw material cistern 2 - a gas 
passageway 1 1 -- minding -- N2 etc. - specified quantity supply of the gas for conveyance is carried out Especially as long as 
conveyance of the gas of a complement is possible for this gas passageway 1 1, it may not be limited, and it may be the thing of the 
shape of the shape of a pipe, the shape of a hose, and a duct. The quality of the material can also use the quality of the material 
conventionally used for liquid (organic solvent) conveyance, and can use metallic materials, such as stainless steel, copper, and 
aluminum, etc. preferably. 

[0068] The raw material solution 1 is stored by the raw material cistern 2 interior, and if the gas for conveyance is introduced 
fi-om a gas passageway 1 1 , it will be conveyed by the mass-flow controller 3 through the raw material passage 1 2 with the 
pressure. This mass-flow controller is equipped with a mass flowmeter. This mass flowmeter has basic composition as shown in 
drawing 5 . 

[0069] drawing 5 ~ some mass-flow controllers 3 - it is a cross-section schematic diagram In drawing, it is in the interior of a 
mass-flow controller, and has the mainstream way 301 connected with the raw material passage 1 2 and 13, and the subpassage 
302. Supposing the raw material solution has flowed from the direction of an aiTOw now, the raw material solution style which 
flows to the subpassage 304 besides the raw material solution style which flows in the mainstream way 301 will be produced. 
Two coils L I and L2 are wound around the subpassage 304, and it connects with the ends of the resistance Rl and R2 of the 
bridge circuit constituted by resistance Rl, R2, R3, and R4, respectively. On condition that predetermined (an initial state, steady 
state, etc.), this bridge circuit is set up by variable resistance R3 so that it may be balancing. Coils LI and L2 are heated with 
predetermined calorific value by the current source which is not illustrated. 

[0070] Here, if a raw material solution flows in the subpassage 304 when a bridge circuit is equilibrium, a difierence will arise to 
temperature among coils LI and L2. It becomes the difference of the resistance of coils LI and L2, and appears, the balance of a 
bridge circuit collapses, and this temperature gradient is Amplifier Amp. The potential difl^erence arises between input terminals. 
This potential difference is Amplifier Amp about the flow rate of the whole since it is proportional to the flow rate of the raw 
material solution which flows the subpassage 304 and a raw material solution flows by flow rate predetermined in the subpassage 

304 and the mainstream way 301 , and its change. It can grasp by the potential difibrence given between input terminals. And this 
flow rate information is Amplifier Amp. It is amplified and the control unit 305 of the movable valve 302 is given. A control unit 

305 is Amplifier Amp. The movable shaft 303 is controlled by the given flow rate information, the opening of the movable valve 
302 is adjusted, and it controls so that the raw material solution which flows the inside of the mainstream way 301 serves as a 
predetermined flow rate. Thus, the mass-flow controller 3 has come to be able to perform exact control of flow. In addition, 
although the above-mentioned example explained on the basis of the time of a bridge circuit being equilibrium, it is good on the 
basis of the state of it necessarily not being restricted to this and having the predetermined potential difference. 

[007 1 ] The raw material solution adjusted to the exact flow rate by the mass-flow controller 3 minds the raw material passage 13, 
is conveyed and introduced into an evaporating dish 4, and is evaporated. 

[0072] The more concrete example of composition of an evaporating dish 4 is shown in drawing 3 and 4. in addition, drawing 4 - 
A- A of drawing 3 - it is a cross-section view view in part The evaporating dish 4 of the example of illustration has crevice 4a 
formed in a main pait 4 and this main part 4, and slot 4b which has connected this crevice 4a, respectively. While the raw 
material solution supplied on the evaporating dish 4 is uniformly supplied to each crevice 4a by slot 4b, since the direction of 
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crevice 4a is deep, the raw material solution currently finally stored in crevice 4a comes to evaporate from slot 4b, so that drawing 
4 may show. 

[0073] In drawing 1 , the substrate 5 is arranged on the evaporating dish 4. The range of the distance of a subsU-ate 5 and an 
evaporating dish 4 is 10- 160mm preferably from the best end face or evaporation datum level of the raw material solution 
supplied to the evaporating dish 4. Here, evaporation datum level means the datum level approximated as an evaporation side of 
the supplied raw material solution. 

[0074] The organic material of the vaporized raw material will be formed on a substrate 5. 

[0075] It connects with the heating control unit 7, and heating control of the heating means of an evaporating dish 4 is carried out 
by the power (current) given from this heating control unit 7. The heating control unit 7 has the temperature detection means 6 
arranged at the evaporating dish 4, and controls the power (current) given to a heating means according to the temperature 
information on the evaporating dish 4 given from this temperature detection means 6, 

[0076] The control algorithm on a microprocessor (MPU) general-purpose as a control section and the storages (ROM, RAM, 
etc.) connected with this MPU etc. can constitute the heating control unit 7. moreover, the mode of processors, such as CISC, 
RISC, and DSP, — not asking — usable — in addition, ASIC - or the combination of the logical circuit by general IC etc. and the 
analog operating circuit using the operational amplifier etc. can also constitute And what is necessary is just to control the power 
(current) control section equipped with semiconductor devices, such as a bipolar transistor, MOS-FET, a triac, and UJT, SCR, by 
the control signal from this control section. 

[0077] Although the method of a temperature control is not limited especially if a temperature control can be performed 
appropriately, it is good to, use hardware (the analog, digital circuit) or a control algorithm which developed this adapting the PID 
(proportional integral derivative) conu-ol system etc. for example. 

[0078] Thermocouples, such as a platinum-platinum rhodium alloy and a tungsten-tungsten rhenium, etc. are mentioned that the 
temperature detection means 6 should just be what can detect the temperature of a raw material evaporation means proper. 
[0079] Usually let atmosphere at the time of membrane formation of the membrane formation interior of a room be a vacua. The 
pressure at the time of membrane formation is 1x10-6 to 1x10 to 3 Pa preferably, heating temperature is high and its about 
250-450 degrees C are usually especially more desirable than the evaporation temperature of an organic material 200-500 
degrees C. 

[0080] In addition, the source of feeding is constituted among the above-mentioned components by the gas for conveyance mainly 
supplied from the raw material cistern 2 and the conveyance way 1 1 , an amount-of-supply adjustment means is mainly constituted 
by the mass-flow controller 3, and a raw material evaporation means is mainly constituted by the evaporating dish 4. Moreover, 
the heating means of a raw material evaporation means is constituted by elecUic heat spheres, such as a heater mainly arranged at 
the evaporating dish 4, or a halogen lamp, and the temperature detection means 6 and the heating control unit 7. 
[0081] 

[Example] The membrane formation equipment of composition of having been shown in drawing 1 - drawing 3 was created, and 
the organic diin fihn for luminous layers of an organic EL element was formed. 

[0082] The corresponding substrate was made into 200mm angle size, and the size of an evaporating dish was used as 300mm 
angle. The distance between an evaporating dish and a substrate was set as 1 00mm. The quality of the material of an evaporating 
dish was made into aluminum, is the arrangement shown in drawing 3 , and formed the crevice with the cross-section 
configuration of drawing 4 . Each crevice was connected in the slot with a width of face [ of 2mm ], and a depth of 2mm. In the 
quartz-glass pipe introduced into the interior of a vacuum tub with 0-ring seal, the halogen lamp has been arranged and the 
heating mechanism in which an evaporating dish was heated through a quartz-glass pipe from an atmosphere side was 
established. Effective luminescence wavelength of a halogen lamp was set to 350mm. 

[0083] The thermocouple has been arranged in the evaporating dish inferior surface of tongue, the thermometiy was performed, 
and PDD control of a halogen lamp output was performed using the heat regulator. Three amount-of-supply adjustment meanses of 
the raw material solution by the mass-flow control method were established. 

[0084] As shown in drawing 2 , such vacuum evaporationo room 2 rooms 32 and 33, and the spatter room 2 rooms 34 and 35, 
the loader room 2 1 and the unloader room 4 1 were connected through the vacuum conveyance room 3 1 . The vacuum gate valve 
was prepared between each loculus and the vacuum conveyance room. Each loculus have arranged the evacuation system which 
became independent, respectively. The maintenance mechanism and substrate alignment mechanism of a shadow mask were 
prepared in the vacuum evaporationo rooms 32 and 33 and the SUPAKKU rooms 34 and 35. The many joint type robot 61 for 
substrate conveyance was formed in the vacuum conveyance room 3 1 . 

[0085] The ITO electrode layer etc. was used as the predetermined pattern membrane formation and pattern fonmation on the 
substrate, using the alkali free glass of 200mm angle as a substrate. The pattern formed on the substrate was a pattern 
corresponding to the full color matrix of 64x1 28 dots, the size of each pixel was used as 300mm angle, and the size of each 
sub-picture element considered RGB each color as line-like arrangement as 90x300mm. 

[0086] It is a substrate front face U V/03 After processing, it supplied to the loader room 2 1 of membrane formation equipment. 
At this time, the vacuum conveyance room 3 1 , the vacuum evaporationo rooms 32 and 33, and the SUPAKKU rooms 34 and 35 
were exhausted to IxlO - 4 or less Pa, respectively. The loader room 21 was exhausted to lOPa or less, gale-valve 21a between 
the vacuum conveyance room 3 1 and the loader room 2 1 was opened, and the substrate was conveyed in the vacuum conveyance 
room 3 1 . Subsequently, after closing gate-valve 21a between the vacuum conveyance room 3 1 and the loader room 2 1 , gate pulp 
32a between the vacuum conveyance room 3 1 and the 1 st vacuum evaporationo room 32 was opened, and the substrate was 
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conveyed in the 1 st vacuum evaporationo room 32. 

[0087] The shadow mask of magnetic material with which opening equivalent to the size of each pixel was formed in the 1st 
vacuum evaporationo room 32 has been arranged, after carrying out alignment of a substrate and the shadow mask — as a 
magnetic field generating means ~ electromagnetism - the substrate and the shadow mask were stuck with the magnet 
[0088] 4, 4', the 4"-tris (-N-(3-methylphenyl)-N-phenylamino) triphenylamine which were melted to the tetrahydrofiiran (THF : 
boiling point = 80 degrees C) at the concentration of 1 .Og / ml N and K which were melted to the concentration of 1 ,Omg / ml at 
(the following, m-MTDATA), and THF - diphenyl-N and NT - the -m-tolyl -4 and 4' - the - diamino -1 and 1 ' - biphenyl The tris 
(8-kino RINORATO) aluminum (Alq3 : evaporation temperature = 300 degrees C) melted to the concentration of O.Smg / ml was 
prepared for (the following, TPD), and THF, and it supplied 500ml at a time to the source of supply of the mass-flow systems 1 , 
2, and 3, respectively. 

[0089] It is N2 in the 1st vacuum evaporationo room 32. After introducing and raising a pressure to lOOOOOPa, 12ml of 
m-MTDATA solutions was equally supplied to each crevice of an evaporating dish from the mass-flow system (1). The vacuum 
evaporationo room was re-exhausted, the vacuum evaporationo pan was heated at 300 degrees C, and m-MTDATA was 
deposited to the substrate in the place used as 1x10 - 4 or less Pa. 

[0090] Subsequently, after having supplied 4.8ml of TPD solutions, heating the evaporating dish at 300 degrees C and ****(ing) 
TPD by the mass-flow system (2) similarly, the substrate was conveyed in the 2nd vacuum evaporationo room. The shadow mask 
of magnetic material with which opening corresponding to one sub-picture element per each pixel was fonned in the 2nd vacuum 
evaporationo room has been arranged. 

[0091] Alq3 which doped the dicyano methyl pyran (following, DCMievaporation temperature =290 degree C) 1% of the weight 
as a raw material for red luminous layers It melted to the concentration of 0.5 mg/ml at THF, and 500ml was supplied to the 
supply source of supply of the mass-flow system 1. 

[0092] Alq3 which doped the coumarin 6 1% of the weight as a raw material for green luminous layers THF -- a 0.5mg [/ml ] 
wave — it melted to the degree and 500mi was supplied to the source of supply of the mass-flow system 2 
[0093] DP A was melted in concentration of I .Omg/ml as a raw material for blue luminous layers at THF, and the 500ml injection 
was carried out at the source of supply of the mass-flow system 3. 

[0094] First, alignment of a substrate and the shadow mask was carried out, and they were stuck to the substrate so that the 

sub-picture element position on the substrate equivalent to a red luminous layer and opening of a shadow mask might face. Like 
the case of the 1st vacuum evaporationo room, fi-om the mass-flow system (1), 24ml of Alq3+DCM solutions was supplied, and 
the evaporating dish was heated and deposited at 300 degrees C. 

[0095] Subsequently, alignment of a substrate and the shadow mask was carried out, and they were stuck to the substrate so that 
the sub-picture element position on the substrate equivalent to a green luminous layer and opening of a shadow mask might face. 
[0096] Similarly, from the mass-flow system (2), 24ml of Alq3+ coumarin 6 solutions was supplied, and the evaporating dish was 
heated and deposited at 300 degrees C. 

[0097] Furthermore, alignment of a substrate and the shadow mask was carried out, and they were stuck to the substrate so that 
the sub -picture element position on the substrate equivalent to a blue luminous layer and opening of a shadow mask might face. 
[0098] Similarly, from the mass-flow system (3), 12ml of DP A solutions was supplied, and after heating and depositing an 
evaporating dish at 300 degiees C, the substrate was conveyed in the 1st vacuum evaporationo room 32. 
[0099] Alignment same at the 1st vacuum evaporationo room 32 is performed, and it is Alq3 from a mass-flow system (3). 4.8ml 
of solutions was supplied, and the evaporating dish was heated and ****(ed) at 300 degrees C. 

[0100] Subsequently, the substrate was conveyed in the 1st spatter room, aluminum-Li (Li:7at%), the substrate was further 
conveyed in the 2nd spatter room, and the spatter of the aluminum was carried out to the thickness of 200nm. [ in thickness of 
5nm ] Under the present circumstances, at the spatter room, the shadow mask with opening equivalent to the portion which a top 
metal-electrode pattern forms has been arranged, and alignment and adhesion were performed like the case of a vacuum 
evaporationo room. 

[0101] It is the obtaiaed organic EL display 10 mA/cm2 When the time-sharing drive was carried out with current densit}^ the 
pixel of all RGB emitted light normally and it has checked operating. Moreover, while the same thickness distribution as the case 
where it deposits using a Knudsen cell, rotating a substrate in about 400mm of distance between substrate-evaporation sources 
was obtained, the amount of the material used was pressed down by about 1/5. 

[0102] In addition, in the above-mentioned example, although the halogen lamp was used as a heating means, when heating at the 

heater which carried out adhesion formation was used for an evaporating dish, the same result was obtained. 

[0103] 

[Effect of the Invention] As mentioned above, according to this invention, it corresponds to the substrate of a comparatively big 
area, can work easily by it being possible to set up the distance between evaporation-source-substrates short, supply of the 
material corresponding to one membrane formation being possible, and an organic thin film being able to distinguish by different 
color with, and can respond also to mixture or the doped organic material, and the manufacturing installation and the manufacture 
method of an organic thin fibn which can moreover comparatively respond also to the vacuum evaporationo of low temperature 
can be realized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this trsmslation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. ♦♦** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacturing installation of the organic thin fihn characterized by providing the following. The source of feeding 
which supplies the raw material solution which the organic material is dissolving into a solvent. An amount-of-supply adjustment 
means to adjust and supply the raw material solution from this source of feeding to a constant rate. An evaporation means to 
evaporate the supplied raw material solution. It is a heating means to have the substrate by which the vaporized raw material is 
formed by depositing, and to heat the raw material solution stored by the evaporating dish which carries out the specified quantity 
reservoir of the raw material solution with which the aforementioned evaporation means was supplied, and this evaporating dish 
to temperature higher than the evaporation temperature of the organic material. 

[Claim 2] The manufacturing installation of the organic thin film of the claim 1 whose distance from the best end face of the raw 
material solution currently stored by the aforementioned evaporation means to a membrane formation side is 10-1 60mm. 
[Claim 3] The aforementioned evaporating dish is the manufacturing installation of the organic thin fihn of the claims 1 or 2 in 
which two or more crevices for storing raw material liquid are formed. 

[Claim 4] The crevice of the aforementioned evaporating dish is the manufacturing installation of the organic thin film of the 
claim 3 connected by the raw material liquid route, respectively. 

[Claim 5] The heating temperature by the aforementioned heating means is the manufacturing installation of one organic thin fibn 
of the claims 1 -4 which are 200-500 degrees C. 

[Claim 6] The aforementioned heating means is the manufacturing installation of one organic thin fihn of the claims 1 -5 which are 
halogen lamps. 

[Claim 7] The aforementioned heating means is the manufacturing installation of one organic thin film of the claims 1-5 which are 
tfie resistance heating heaters by which adhesion formation was carried out at least at the bottom of an evaporating dish. 
[Claim 8] The aforementioned amount-of-supply adjustment means is the manufacturing installation of one organic thin fihn of 
the claims I -7 which perform control of flow of a raw material solution with a mass-flow control method, control the supply time 
of this raw material solution, and adjust the amount of supply. 

[Claim 9] The aforementioned amount-of-supply adjustment means is the manufacturing installation of one organic thin fihn of 
the claims 1-7 which adjust the amount of supply with a dispenser method. 

[Claim 10] The manufacturing installation of one organic thin fihn of the claims 1-9 which have a pressure regulation means for 
setting up more highly than the pressure at the time of evaporation of a solvent and an organic material the equipment internal 
pressure at the time of the aforementioned raw material solution supply. 

[Claim 11] The aforementioned pressure regulation means is the manufacturing installation of the organic thin fihn of the claim 

10 which performs pressure regulation by supplying inert gas in equipment. 

[Claim 12] The aforementioned organic material is the manufacturing installation of one organic thin fihn of the claims I -1 1 
which are two or more sorts of organic intermixing-of-material objects. 

[Claim 13] The manufacturing installation of one organic thin fihn of the claims 1 -5 which form an organic EL-element 
composition thin fihn. 

[Claim 14] The manufacturing installation of one organic thin film of the claims 1-13 which have the alignment adjustment 
mechanism of the aforementioned substrate. [Claim 1 5] The aforementioned alignment adjustment mechanism is the 
manufacturing installation of the organic thin fihn of the claim 14 which adjusts a relative position with the shadow mask by 
which proximity arrangement was carried out to a substrate and this substrate. 

[Claim 1 6] The aforementioned substrate is the manufacturing installation of one organic thin film of the claims 1-15 whose 
maximum length is 200- 1000mm. 

[Claim 1 7] The manufacture method of the organic thin fihn which forms membranes using one manufacturing installation of the 
claims 1-16. 
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#tCl — 3mm, fl: 0. 1— Bra, WtCO . 5~2mii« 
&X'$>&. 

[00491 mmmi^imLM-ttti»)<7)i\^i^ 

b Lxii. ^jmcom^cr>ii\m^mi:m^^6zb^^^x' 
50 A^. mui. m^com^a.. Rmim^^tfz{><7)X' 



1 1 

{f 4 0 0'CT± 5X;WTWJS*Wt 

[0050] m^EL(r>mm^mm.iim\'^zttmt l 

[00 5 1] mMcommir^m-^izii^ k-vx 
m(^mmmizmw.Lfcm.^%^^mzin. mm.±.izm 

[0052] mi^mizii. »«^x- Yx-ryp±tciB 

ii^, x-Y«i:6ri6itiSiJ^^:t-ri.^ilrS 
( ^y-T^T^yy/m) x-r;u^x-Y-?-n 

[ 0 0 5 3 ] M 0 ii-ttSrIt 3 ±ietS)SW«<7) 3 

tctv^. i<oi^, jitlR^ii, lort, -^ti^ticom 

immmzmMLxijj:\\ 

[0054] *l6HBo§IM(4. B£mi^<o£E:J3^aii{c 

[0055] zcom^. mMmf^(OM?^m.b lxh. m 

^m<7^&ijX>0{>M<m^^tiX^^hZbtfi1S-tL\>\ 
mmUzlil 0 0Pa~:^;Siff, #t 1 0 0Pa-;*;mJB^ 



(7) ^^2001-5916 1 

1 2 

l«ISSrttC«fc*&$^i.S#H^/fXt LX 

2 ^Ar. He. Kr. X e If iO^vSliXf ^ T'^) 0 . ^Hf 

mm<rKk^ i~i osimm(^^xm 
E:*: i: . !^mmi,zmi^-th :^x<7)mM.k ^ i isw^c^^ai 

[0056] mmmmmmk. j§«^M»§-ti-^^:*t- 

«±. M^iaj^l44 0—12 O'C. ^t:5 0— 1 0 org 
W&<r>&]\i. 1 0-6—1 03 Pa. mkz 

1 0-5-1 02 p^«<oKffl*WiLv^. 

[00571 t r{i#t=RBS$iT.^ (OXM^j: 

^J^l={4. fflgti^BBT t^^Bfl-c?> o T t J: < . 

5 >y xtPS-fiOT LT J: 

[0058] S:KtfO:*§ $ tfttcEBSSni. t^cOT'Ji^ 
V^*«. t<{4®±ft. #ti*f^l**«2 0 0-10 0 

30 Omm, m\>ZA 0 0—7 0 Oiiiiii£Oigffl*>'*Fil LV^. fi;*::^ 
{±200 wB\;XTXh -5 T t ^S^V #{C 200 minti 

»K<0^#§>&*1 0 0 0iiimS:i@i.Si:j«|^Mj&* 

[0059] <ki,z^ m\<zmri\>yx^%m^ X *)mmi\,z 

[ 0 0 6 0 1 0 1 tl. *l|H^<7)^|^S^S*t8^^^ 
iSii^Wi. i^*J»*&#ai:LTO]!E*t»?g«2t. « 

^mm-^t^imtx. m^(r>mm%T (M^m) x<r)^ 
mt^m^xoiz. m,fm8(^{zwim^iix\^&, 
maizti. y^hi4i:irvx9mmm9i}imm^nx 
v^r. ^mz^m^af^^m^coMmm («ee#h 

^) iz&iX^Xoiz^-iXi^h, 

[0061] tti. ^fmsay- i s s-^n-L 
50 x'mmi:mm.-r^tiit>(o^imm. let mm^nx v ■> 



1 3 

[0062] ^^mcom^ma. mi.im2iz^i-^ 

WtiE LS-^O^it^S{±. a;f:-yhr-A6 2^*r-r 
Sm35flB«^3 1 tcai^^^LTV ^1,0-^^-^2 1 1 . 

[00 6 3] tfz, ztihu-y-m.2 it.mi<r>m 
mm3 2t. ^2<mmm3 3>iWii<r>xj^v^m3A 

b . f^2<0Xy'<y ^ms 5 b . Tyx3-rm4 lb. M 
mmM3 ibli. ^i^m>■'-^^^';^■:^2 l b , 3 2 
a, 33a. 34a, 35a, 4 1 b b ^-frVXmm^ 

[0064] a-:?'^2 1 {i. I TO^(r>mm^m 

h *) . mmmm. 6 2b ^[■3<o:k^mmn.b <^mmm<o 
awj^-r-s. f^icommm3 2ioxr/m2<Dmmm3 

m^mi:^'rhbj:\>\ trz. ml<oxv^°■x^M3 4 
i3xx/m2(r>xj^-/i^m3 5ii. ^ELm'F<7)mm 

mx'hh, ^i^iz. ryu-y-mAiii. s^±i:ia 
[0065] Mmmm3 1 w^^KiBKtcm^$ 

tL^bbiilZ. ISfStCOr-A a , b, c ^Wr.|.0;tf -y 
bT-A6 1Sr*L. ^S^mM (n-^-M, 1^1 

m2(^^m.. mi<7)XJ^y:S^m. SI2^0Xy^••y 

<DmL<r>^imLi!)^X'^^idiz^j:-oX^^i,. Zcnaif^ 
•/ hT-A6 ^<7ym^im^^'BfXt^^1xi,-H\^ 

[0066] 0^eaicD^|IMSrffli-»S CI i: J: 0 , * 

#f^^{±, IM*fi?i|f{i, 
2r'eiim2oiEaLTV%S*<. -SW^E L«-1^ 

tj^s-e^s, n^y-m2i, Tyn-y-U4 
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1 4 

[0067101 iO^JS^gtOV^T $ <5fc:^(ffl(cijiHa 

-rst, lS$4K1S*i2{c{i;yx5|ggl l?::n-tTN2 ^ 
oSJiiffl;yx*<fiFr^«*&$ixl., ^m'XsgSSl l(± 

(^mm fmmi>zm\'-^i^iixnt:mmim\'^hzb 
10 [0068] mmmmm 2 [^mziimfmm 1 *^'Sr® § 

-e<7)ffi^JtcJ:0il^»SI?Sl 2$::frLTvX7n-3Vh 

[00691 Il5{i. vX7a— 3>'ha— 730— 

9i^Jg|5{>:ifeoT, j!I*4gfES& 1 2 , 13bmm^tLX^^^ 
±^M3 0 1b. aiMSS3 0 2 i: t:^-th, . ^Ep 

20 <D:^ffii J: D m¥mmi)^^dLX ^tzbi-^b. 3 0 
1 mzmi^mmmm.m.(r>m. w\^3 0 4 izm.hm 
mmm^i^^t^. wiimM304izii. 2oc7)3-f;i^L 

1, L2*»'®|l]$iXTV%T, StiiR 1 , R2, R3. R 

4izj:'om^^tix\>^hr*j yi^m^s,tfLRi. r2 
(oms&tz^tirtimm^tixy^^t , z<DyO 'y'Jm^ 
{±. ^^tjiR3icj:o. mmco^n^ imi^m. 

X^mb^j:6J:oizmM^tiX\>^&, n^;UL 

30 [0070] iCT, r y -Jmni}^'?-m^m<r)b # , 

iiJli£K3 0 4l^iCJSt4j§lSA*^Sfc, rJ^;WLl. L 

1. L2<r>&im<7)mb^j:'yx$>(^hti. rU'yj^ioiK 

.KOmCilKi. l!lsSS&3 0 4SrS£h,|.S1S}|§?g<7)eS 
JltcitML. aiM8&3 0 4 i:±s£ff83 0 1 JSW^coiSE* 

40 r yrAmp tcij: o*iili$ix. ^»#3 o 2co$ij 

«i^a3 0 5tc-^i.^>ii.i.. $ij«Pii^§3 0 5{4, r>r 

Amp i O-^x. ^>a/i»5ifflf8ti O^WittiS 0 3 ^$iJt« 
L. ^»)#3 0 2iOga,S^DgfiL-C. 3EaEK3 0 1 rtS- 

U «y >''l2ll?S*«-^^fc®-C?>S i: # i:m^b LXm^ALfc 

m^^-t^^iW^b LTt, iv^. 
50 [007 1 1 •7;^7a-r?>'hQ-7-3fc:J:0jElS=3r 



1 5 

^•m4bti^-t^. mmsL4±izmi^^ixrcMnmm. 

{i. m4 hlzX<^ #03954 a iZl^-izmH^^tlh 

iz. 04A>^*>*»&J:3t:, «4bJ:0, 110354 a <^):^r 

3&^'g^<=5roTV^S<?)-C\ ^Wt::lHia54 a|^t;jff®$*L 

[00 7 3] laucii^'^T. as5{i, ^^4±t=ie 

B^ittv^l,. »«[5i:IIIIIl4c7)!£lii«, illUD14fc: 

*?*L<{±1 0-1 6 0mm<OKH-?^)-S. .Id-C. 

[0074] ^itLtzmmco^simmii. mL5±iz& 
[0075] m^4(Diim^mi.. 1 

ini4t:ffiB$tLT(r^Siajg^tii#g6^WL.. .l<7)ias 
^ai^S6*^^>-5-x<i>*tS^M4<7)jajS«^lCJ35t 

[0076] iimMmmm.ni. mmmt LTMfflo-? 

4 ^uTu^'/^ (UP\J) t. c:c7)M PUi: ttig§ix 
TV^^ieMjeSEf^t (ROM, RAM#) ±<7)$IJfflir;l^^'J 

XA^tc:J:0«j£i-S^:fc3&*T^#l., i/c, CISC, 
RISC. DSP n-fe V ra:b-r<$ffl^«l 

T^>o. -etofiijA s T c^, h^uii—mc^^ c.m\>zx 

i-uir^nwtmi.zi^im.'th^ibhX'^h, -etr, 
:L(7ymmm^^<r>mmm^i.zii o , >'nm h ^ y i^' 

X:?, WDS-FET, h^y^T-/-^^ UJT, SCRIfcO 

[0077] ^jK*i)ffli<o:^r5^{i, iassiJffliS-jgiWtc^f ;i 
h%><r>X'hixim^zm&^tih^>(OXii^j:\^i}K mi. 

frX^ P ID (pruporlioiial inLegral derivative) 
[0078] ^«?a}^g6 14, J!SiR5Rfli#S<^fiJS?r 

[0079] mmmff^cn^f^frnmi. m^. 
X 1 o-3pax\ Mfmm.ii. w^ttf^koM-fbiasj: *)m 
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1 6 

< , 2 0 0~5 0 or, #{=2 5 0-4 5 0*CS 

[ 0 0 8 0 ] ±ietg^^»coa ig|jf«Mas 

±tciS«K=?g«2±3j;l/fSgiM8Sl l3&>^>«*&$n«. 

(4, ±{::3im4icj:>5^^$itl., i^^^m-ft^ 
Sc7)jDl^©l4, ±tc^m4icieg$*i/v;b-^=5rt^ 

10 x/tmmmmm.nzif)m^^tih, 

[008 1] 

[HMe^J] iai~03tc^L^ffl««O^JS^«^#fig 

[0082] fim-hmmu2oomn^^ xbL. m 

mSlcr>:k^ §{±3 0 Omm^^i: ttz, mmLtWimcom 
mii 1 0 OmmtC^L/c, M^«0W«I4T;W5->>A 

tt, m3iz^wmx\ m4commjmi:W^mmi: 

mbfz, o - yyi^-Mz± KlMmmf^MizmX^tL 
20 fc^^yX'Si^iz^^ayy^yy'irmML. i^Mi 

*)^m:^^x*si:mtx^m^imt?>mmmt:m. 

(t^, ^Na^^'>'7>'r<0^^^*^43 5 Ourni: L 

[0083] mmrmizimmM^mMLx^mm 

[0 084] 112 ic^-fckptc, <IOcta^^«M2^ 
32. 33i:, Xy^•«y^^2m34. 35, o-:J^-M 

30 2 1, ryD-^-^4 1 i:^aSMiM|g3 1 ^^tT 

I5«M32. 3 3^:X/'^••y:J'm3 4. 35tc<4i^ 

[0085] mS.t LT 2 0 Oimn<^mT/l'J(f 'J;{r^X 

^ • J-i^-ym^tfc^ mLHzmf&^tLtz^-<i^~y 
40 (4, 64xi28Hyh<507;l^;iir5>— VhU^'Xtc^^lE 
L;^c>'N-:5'->'-r-S) 0 , «-M^<?)±# ${43 0 Onm^li: 
L, #iiM^<^;^#$l49 0X3 OOnni: Lr, RGB 

[00861 ^^iBS-UV/03 «iaL:ta, JKI^M 
<7)n-r-M2 ltSAL:t. Cim, ^Si»illM3 
1,^«M3 2, 3 3, xyN--y:J'M3 4. 3 5{4-eix-f 

ill X 1 o-*PiaTizm%Lx i5\^fc, ^-y-m.2 1 

Sr 1 OPal,:ATtC«r^L, aS«ii3SS3 1 i:a-y-M2 
l^cD>-'-^/^';^r2 l a^rg^tt, a«$rXS^m3 
50 1 tcaSMU^c. iJCV^-C', *^MillM3 1 i:Q-r-M2 



( 

1 7 

[ 0 0 8 7 ] n 1 cnmmms 2t3ti. ^mmcmk^ ${c 

[0 0 88] 7"h7tHn7^y (THF :^^=8 0 
'O IZI. Og XmlCOmmizmti-'LfzA , 4' , 4" - 
h'J;^> (-N- ( 3-;^f-;U:7x^;U) -N-7x-/W 

rSy) h!J7j:-;UT5y (tlT, m-MTDAT 
A) , THFt^l . Omg XaKTymmzmiPLtzl^ . 
N' -i^'^x— yU-N, N' -m-MI;U-4, 4' - 
i^TSy-l, 1 ' -b'7x-;l^ (liiT. TPD) , T 
HFtCO. Smg /iDlC0jagtC^7&»L;th'J;?. (8-^ 

y 7 h ) T)U^~^M> ( A 1 q3 : M^l:a^= 3 0 

0°C) r^filL. -e^I-rilVX^n-^^l, 2, 3<Dflt 

5 0 Oml-ro^AL/^. 
[00 8 9] 3gl<7)^«g|3 2rttN2 ^mXL. &fi 
^10 0 0 0 OP&tX'±iftzmz. •?:^yti~^ ( 1 ) 

J;Om-MTDATA?§?gl 2inl ^^|^Jl<75#EIglIt:i^ 

mi^zmi^Lti. mmmiwmML. i x i o-^pamrt 

^o^tfcCl^-C, ^«mS:300°acJnf^L, m-MT 
DATAf-S«K^«t/c. 
[0090] m^T. |5|«t-7;^:7o-^ ( 2 ) J: 
0, TPD?m^4. 8mlffiiji&L. ^l6IlSr3 0 0°ClC 

[009 1] LT. -Ji^Ty^i- 

)V\^^y (OT> DCM:^<kaJK=2 9 0'C) Sri* 
a%H-rt/iA 1 q3 l-THFtCO. Smg/mlcOliJg 

izmt)^ LX. vx :7 a-^ i (nm^^l^Wiz 5 0 0 mi^ 

[0 0 9 2] ^^stJifflcom^tLT. :5'^Uy6S: 
TLTtA 1 q3 2:THFtC0. Soig/mlcT) 
jagtc^*^ t r . :? o-^ 2 5 0 0 mis 

[00 9 3] WfelBtSfflCOlgiH^iLTDPASrTHF 
fcl. Onig/nilc7)iiSt?i*»t-C. VX7a-^3i?)ft 
l^iStC 5 0 Omits AL^C, 

[0094] i-f , 

(1) j:0Alq3 +DCM}§?8[^24ml«|&t. 
MS: 3 0 0°CtcllD.«iL-r3g« t^v:. 
[ 0 0 9 5 ] <J:(r^-C. Mlfe5l3t«tCfflS-rSS«Lli<OliJ 
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1 8 

[0096] mmiZ. -7X7U-^ (2) iO. Alq3 
+ ^'Vi;y6^?RS-2 4inim*&L, ^^5:3 0 0^: 

iz-nmLxmrnLfz, 

[0097] set, »-feii7feiii::ffis-r^*^±oi® 
mimt. i^-r\^-'7x^^<Dma^t¥nM't^xdi,z 
mmt Y-^x^ s-r 7>f ^ y h Lxmm.i,zmm^ 

10 -ti-fc. 

[0098] mm^Z. -^xyu-Jk (3) ctO. DPA 
mmi: 1 2ml«S!&L. 3 0 0'CtjD#ftLT^« 

L^Stc, mitrm 1 c?)^^m3 2 {cJRjML;^. 

[0099] mi<^Mmm.3 2 x'lmmcriTy-f My h 

2rm\ v>i;7o-^^ (3 ) J:OAl q3 mW.i4. 8 
ml«iii&L. Mm^3 0 0'acJP^fC^L;^. 
[0100] <k\^T, mitrm 1 OX^N'>/^'MtCl!5jll 

L, Al-Li (Li : 7at%) Sr 5nin<7)/?§ tX/N'y 

^L. ^(^i>zmmim2cox^-^-y:^miz^LXAi^ 

20 2 0 0ninc7)/?$tX>'N° y;J'L/v:. ^ct)^, XJ^ yif'mX' 

itumRmmf^^-yij^m^-t^^^izusm^ma 

[0101] ^^i^ittz^mElf ^ XTU^ ^ 1 OmA/cm 
7^^. »K-^56MraSg^4 OOmingJgT'S^^llUKL^ 

^mifi%i^ti^i!}^^. ^<7)mmmmsiiiX5nmizw^ 

30 ^^>il3t, 

[ 0 1 0 2 ] ^ii, ±Mmmix'i±, ta^^^t tx^\ 
x:iyyyyr^m^^t:ti\ mms.izmmm^Lfz\i-i$^ 
-izxmmim\'^tz^izmm<7)i^mifini^tit:, 

[0 10 3] 

imm<7)^^] a±(^xoiz^^mizxtnf. immi^ 
^^j:mmcommzMmL. mmM-m^c^^m^m< 
^^-5 c b a^mx'h *) . 1 m(7>^^izMfm-?>m 

iznt, M'^m'^v-\:^y^^^tifz^mMzi,Mmx 
40 L/}-i>imm&\^is^<7)mmizi,MJS^m^j:^im 

[iai ] 3t:i^HBos!at^aios3t:^^0ijs:s^-r«iiB&«)S 
^X'h^. 

m3]mmsL<^mwm:mm.mi:^^mmmx$)i>. 
[04] 03<^i8iaA-A' -gp^sa-c&s. 

[125] •7X:7Q— 3yhD— /Wi/'XxAtOM^^^S^ 

50 fBfiSHT*^. 
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